We report a 16-year-old boy who had all the typical manifestations of achondroplasia but also had a skeletal and dental class III malocclusion, a narrow maxilla, macroglossia and an open bite between the posterior teeth. The narrow maxilla and bilateral cross-bite were treated with rapid palatal expansion. The open bite and irregular teeth were corrected with fixed orthodontic treatment, taking account of the macroglossia. This case is of clinical interest since dental class III malocclusion, posterior open bite, macroglossia and benign migratory glossitis have not previously been reported in achondroplasia.
Introduction
The term achondroplasia was first used by Parrot in 1878. The incidence of this condition varies from one in 26 000 to one in 66 000 births, but it is one of the most common types of dwarfism. 1 
Case report
A 16-year-old boy with achondroplasia was referred to our clinic with crowded teeth and phonetic problems. He had been diagnosed with achondroplasia 2 months after birth. At 7 years of age he underwent bilateral lengthening of the lower limbs by 5 cm. Myringotomy and tube placement were performed at the age of 8 years.
The patient appeared to be well adjusted, healthy and intelligent. He was 115 cm tall at the initial visit. Typical of achondroplasia, he had a concave facial soft tissue profile, a large calvarium with a bulging forehead, saddleshaped nose and internal strabismus of the eyes (Fig. 1 ). Plain radiographs of the thoracolumbar vertebra, pelvis and extremities revealed narrowing of the spinal canal in the lumbar region, backwards tilt of the pelvis and hip joints (resulting in a rolling gait), squareshaped flat non-flared pelvic bones with a tombstone configuration, flattened iliac wings, a decreased acetabular angle and a small sacrosciatic notch (Fig. 2 ). In the extremities, rhizomelic shortness of the long bones, a trumpet appearance of the shortened long bones, a short ulna with a thick proximal end and a slender distal end, and brachydactyly were observed.
A deviation to the left side was identified on examination of the temporomandibular joint. Intraorally, macroglossia, benign migratory glossitis, gingivitis, buccal cross-bite and a posterior open bite were observed (Fig. 3) . Dentally, the patient had a class III molar relation with crowding at the maxillary anterior region. The teeth were fully erupted except for the third molars. The size, number and form of the teeth were normal.
A panoramic radiograph showed completed crown formation of the developing third molars and normal skeletal and dental structures. Cephalometric analysis of the lateral skull radiograph revealed a posteriorly positioned maxilla relative to the nasion, a short cranial base, a normal mandible, a decreased upper facial height, an anteriorly tipped up palatal plane, and a skeletal class III jaw relation between the maxilla and mandible. Dentally, the maxillary incisors were proclined relative to the Frankfort horizontal plane, and the mandibular incisor angulations were normal relative to the mandibular plane. Orthodontic treatment was initiated with a Hyrax ® (Leone, Florence, Italy) rapid palatal expansion appliance to correct the buccal cross-bite and to gain space for the palatally placed lateral incisors. Tooth extraction was avoided due to the macroglossia. The upper and lower teeth were then bracketed, and arch wires placed for alignment and levelling. After 24 months of treatment, the malocclusion was corrected and the posterior open bite closed, and retention treatment was initiated.
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Discussion
Achondroplasia is caused by quantitatively defective endochondral bone formation. Most cases (80%) result from a spontaneous mutation of a single gene on chromosome 4. The remaining 20% of cases are transmitted in an autosomal dominant fashion. The genetic defect results in a reduction in functional fibroblast growth factor receptor-3 (FGFR-3). DNA studies have revealed point mutations in the FGFR-3 gene in both heterozygotes and homozygotes. 1 In our patient, however, no chromosomal anomaly was detected.
There are few studies in the literature reporting the dentofacial findings in achondroplasia, even though it is not a rare condition and its molecular basis has recently been discovered. 1,3 -5 The present case showed the typical systemic manifestations and oral findings of achondroplasia. None of the former studies, however, have reported a posterior open bite, macroglossia or benign migratory glossitis. 4, 5 Two previously reported cases showed a dental class I and II molar and incisor relationship on a skeletal class III structure. The case reported here had skeletal and dental class III malocclusion. 6, 7 Many skeletal malocclusions can be treated by using pre-pubertal and pubertal growth phases. In achondroplastic patients, however, the treatment choices may be limited since growth potential cannot be used in the same way. The presence of macroglossia also limits the treatment modalities by contraindicating tooth extraction. 238 P Celenk, S Arici, C Celenk Oral findings in achondroplasia
